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Description 


AUTOMATIC LIQUID REFILL APPARATUS 

Background of Invention 

[0001] The present invention is directed to an automatic liquid 
refill apparatus for maintaining a liquid level within a re- 
ceptacle such as a water basin in a Christmas tree stand 
or in a pet's water dish; and, more specifically a vacuum 
break automatic gravity flow liquid refill apparatus having 
relatively simple on/off actuation mechanism as well as 
the ability for the liquid storage/supply reservoir to be re- 
filled without flooding the refill receptacle. 
Summary of Invention 

[0002] A first aspect of the present invention is directed to an 

apparatus for maintaining a liquid level within a receptacle 
that includes: a) a liquid reservoir adapted to be posi- 
tioned above a height of a liquid holding basin of the re- 
ceptacle, where the reservoir includes an open upper end 
and a lower end, where the open upper end includes a 
threaded, cylindrical outer surface and the lower end in- 


eludes a reservoir outlet orifice; b) a cap including a cylin- 
drical wall having an enclosed top end and an open bot- 
tom end, where the cylindrical wall includes a threaded 
inner surface from gauging with a threaded outer surface 
of the liquid reservoir; c) a valve assembly provided ap- 
proximate the reservoir outlet orifice of the reservoir and 
operatively coupled to the cap to open the reservoir outlet 
orifice when the cap is threaded downwardly on the reser- 
voir to a valve-open height below an actuating height an 
operative to close the reservoir outlet orifice when the cap 
is threaded upwardly to a valve-closed height on the 
reservoir above the actuating height; and d) a circumfer- 
ential seal provided radially between the reservoir and the 
cap when the cap is threaded at least between the valve- 
open height and the valve-closed height. In a more de- 
tailed embodiment, the seal is an o-ring mounted about 
an outer circumferential surface of the reservoir below the 
threaded cylindrical outer surface of the reservoir. In a 
further detailed embodiment, the o-ring is seated within a 
circumferential groove extending radially inwardly into the 
outer circumferential surface of the reservoir, below the 
threaded cylindrical outer surface of the reservoir. In yet a 
further detailed embodiment, the valve assembly includes 


a ball-valve. In yet a further detailed embodiment, the 
ball-valve includes a ball positioned below the reservoir 
outlet orifice of the reservoir and is biased upwardly 
against the reservoir outlet orifice to close the reservoir 
outlet orifice, and includes an actuating structure opera- 
tively coupled between the cap and the ball, where the ac- 
tuating structure overcomes the bias to push the ball away 
from the reservoir outlet orifice when the cap is threaded 
to the valve-open height. In yet a further detailed embod- 
iment, the actuating structure includes a rod coupled to 
an upper end of the ball, extending upwardly through the 
reservoir outlet orifice and then into the reservoir. Alter- 
natively, the actuating structure is not attached to the cap 
so that the cap may be removed from the reservoir, leav- 
ing the ball to be biased against the reservoir outlet ori- 
fice to thereby close the reservoir outlet orifice. Alterna- 
tively, the apparatus further includes e) a nozzle conduit 
position below the reservoir outlet orifice of the reservoir 
and contain the ball and bias means of the ball-valve 
therein, where the nozzle conduit has a nozzle outlet 
adapted to be in fluid communication with the receptacle. 
[0003] In an alternative detailed embodiment of the first aspect 
of the present invention, the valve assembly includes a 


ball valve. In a further detailed embodiment, the ball valve 
includes a ball positioned below the reservoir outlet ori- 
fice of the reservoir and is biased upwardly against the 
reservoir outlet orifice to close the reservoir outlet orifice, 
and includes an actuating structure operatively coupled 
between the cap and the ball, where the actuating struc- 
ture overcomes the bias to push the ball away from the 
reservoir outlet orifice when the cap is threaded to the 
valve-open height. In a more detailed embodiment, the 
actuating structure includes a rod coupled to an upper 
end of the ball, extending upwardly through the reservoir 
outlet orifice and into the reservoir. Alternatively, the ac- 
tuating structure is not attached to the cap so that the cap 
may be removed from the reservoir leaving the ball to be 
biased against the reservoir outlet orifice to close the 
reservoir outlet orifice. Alternatively, the apparatus further 
includes e) a nozzle conduit positioned below the reser- 
voir outlet orifice of the reservoir and containing the ball 
and bias mechanism of the ball-valve therein, where the 
nozzle conduit has a nozzle outlet adapted to be in fluid 
communication with the receptacle. In this alternative de- 
tailed embodiment, the apparatus may further include f) a 
hose extending from the nozzle conduit at a first open 


end and adapted to be extended into the receptacle at an 
opposing end. 

[0004] In yet a furtlier alternative detailed embodiment of the 

first aspect of the present invention, the valve assembly is 
operative to maintain the reservoir outlet orifice closed 
when the cap is threaded upwardly beyond the valve- 
closed height and removed from the reservoir. 

[0005] It is a second aspect of the present invention to provide 
an apparatus for maintaining a liquid level within a recep- 
tacle that includes a) a liquid reservoir adapted to be po- 
sitioned above a height of a liquid-holding basin of the 
receptacle, where the reservoir includes an open upper 
end and a lower end, where the open upper end includes 
an outer surface and the lower end includes a reservoir 
outlet orifice; b) a cap including an outer wall having an 
enclosed top end and an open bottom end, where the 
outer wall is shaped to engage with the outer surface of 
the liquid reservoir; c) a valve assembly provided approxi- 
mate the reservoir outlet orifice of the reservoir and oper- 
atively coupled to the cap to open the reservoir outlet ori- 
fice when the cap is moved downwardly on the reservoir 
to a valve-open height below an actuating height and op- 
erative to close the reservoir outlet orifice when the cap is 


moved upwardly to a valve-closed height on a reservoir 
above the actuating height; and d) a peripheral seal pro- 
vided between the outer surface of the reservoir and an 
inner surface of the outer wall of the cap when the cap is 
moved at least between the valve-open height and the 
valve-closed height. 
Brief Description of Drawings 

[0006] Fig. 1 is a schematic/cross-sectional depiction of an ex- 
emplary embodiment of the present invention illustrating 
the liquid-holding reservoir assembly in a nozzle-valve 
open configuration; 

[0007] Fig. 2 illustrates the exemplary embodiment of Fig. 1 

where the liquid-holding reservoir assembly is in a noz- 
zle-valve closed configuration; and 

[0008] Fig. 3 illustrates the exemplary embodiment of Figs. 1 and 
2 in which the liquid-holding reservoir assembly is in the 
nozzle-valve closed configuration with the reservoir cap 
removed to allow refill of the liquid-holding reservoir. 
Detailed Description 

[0009] The present invention is directed to an automatic liquid 
refill apparatus for maintaining a liquid level within a re- 
ceptacle such as a water basin in a Christmas tree stand 


or in a pet's water dish; and, more specifically a vacuum 
break automatic gravity flow liquid refill apparatus having 
relatively simple on/off actuation mechanism as well as 
the ability for the liquid storage/supply reservoir to be re- 
filled without flooding the refill receptacle. 

[0010] As shown in Fig. 1, an exemplary embodiment of an auto- 
matic liquid refill apparatus 10 according to the present 
invention for maintaining a liquid level 12 in a refill recep- 
tacle 14, such as a water basin in a Christmas tree stand 
or in a pet's water dish, includes a liquid-holding reservoir 
assembly 16 positioned at a height above the desired wa- 
ter level 12 of the refill receptacle 14, where the liquid- 
holding reservoir assembly 16 includes an outlet nozzle 
18 having a hose 20 extending therefrom for being cou- 
pled in an inlet port 22 of the refill receptacle 14. The liq- 
uid-holding reservoir assembly includes a substantially 
cylindrical primary reservoir 24 and a substantially cylin- 
drical nozzle conduit 26 positioned below the primary 
reservoir and in fluid communication with the primary 
reservoir, and a reservoir cap 28 threaded onto the upper 
open end 30 of the primary reservoir 24. 

[0011] The open upper end 30 of the primary reservoir 24 in- 
cludes threads 32 on the outer circumferential surface 


thereof for engaging with corresponding threads 34 on 
the inner circumferential surface under the reservoir cap 
28. The cylindrical wall 36 of the reservoir cap has a por- 
tion 38 extending below the threads 34 having an inner 
surface that is adapted to engage with a circumferential 
seal 40 provided on the outer circumferential surface of 
the primary reservoir 24 below the threads 32 of the pri- 
mary reservoir. The circumferential seal 40 includes an o- 
ring 42 received within an annular notch 43 extending ra- 
dially into the outer circumferential surface of the primary 
reservoir 24. 

[0012] jhe nozzle conduit 26 extending below the primary 

reservoir 24 includes a ball-valve assembly 44 mounted 
therein, where the ball-valve assembly 44 includes a ball- 
valve 46 biased towards an outlet orifice 48 of the primary 
reservoir 24 by a spring 50, which is mounted between a 
base 52 and the ball valve 46 within the nozzle conduit 
26. The base 52 includes axial channels to allow the liquid 
to pass thereby. The ball valve assembly 44 also includes 
an actuating rod 54 coupled to, and extending from the 
ball valve 46 upwardly through the outlet orifice 48 of the 
primary reservoir and abutting against (but not necessarily 
coupled to) the top inner surface 56 of the reservoir cap 


28 when the reservoir cap is threaded onto the open up- 
per end 30 of the primary reservoir 24. 
[0013] As shown in Fig. 1, the reservoir cap 28 is threaded 

downwardly onto the open upper end 30 of the primary 
reservoir 24 so that the inner top surface 56 of the reser- 
voir cap 28 pushes downwardly on the actuator rod 54 of 
the ball valve assembly 44, which in turn, pushes down- 
wardly on the ball valve 46 of the ball valve assembly 44, 
overcoming the bias induced by the spring 50, to thereby 
open the outlet orifice 48 of the primary reservoir and to 
allow fluid communication between the primary reservoir 
24, the nozzle conduit 26, the hose 20 and the refill re- 
ceptacle 14. In this valve-open configuration, the liquid- 
holding reservoir assembly 16 operates as a vacuum 
break, gravity regulated liquid delivery system. Such vac- 
uum break systems require that the source reservoir (i.e., 
the primary reservoir 24 in the present embodiment) be 
substantially airtight. In the present embodiment, the cir- 
cumferential seal 40 provided radially between the cylin- 
drical wall 36 of the reservoir cap 28 and the outer cir- 
cumferential surface of the primary reservoir 24 provides 
this substantial airtight seal. A partial vacuum develops in 
the primary reservoir 24 which stops the flow of water 


through the liquid-holding reservoir assembly 16 and into 
the liquid receptacle 14 until the liquid level 12 within the 
liquid receptacle 14 drops below the level of the inlet port 
22, which allows air to enter into the inlet port 22. This 
allowance of air into the inlet port 22 and reservoir as- 
sembly 16 relieves the partial vacuum within the reservoir 
assembly 16 and allows the liquid to flow downwardly 
through the reservoir assembly 16 and back into the refill 
receptacle 14 until the level of liquid within the refill re- 
ceptacle 14 reaches above the level of the inlet port 22 
again. This automatic refill process will proceed continu- 
ously until the liquid-holding reservoir assembly 16 is 
emptied or until the ball valve assembly 44 is moved to a 
closed position, as described below. 
[0014] As shown in Fig. 2, the reservoir cap 28 has been 

threaded counter-clockwise so that it lifts upwardly with 
respect to the primary reservoir 24, which in turn allows 
the actuating rod to be pushed upwardly by the spring 50 
until the ball valve is pressed against the outlet orifice 48 
of the primary reservoir 24, thereby closing the outlet ori- 
fice 48. In the present embodiment, as can be seen in Fig. 
2, the portion 38 of the outer cylindrical wall 36 of the 
reservoir cap 28 extending below the threads 34 is still 


engaged with the circumferential seal 40 so that the par- 
tial vacuum provided within the liquid-holding reservoir 
assembly 16 still exists when the liquid-holding reservoir 
assembly is configured to the valve-closed configuration 
as shown in Fig. 2. In this configuration, the automatic re- 
fill operation of the apparatus 10 will cease until the valve 
assembly 44 is opened again. 

[0015] As shown in Fig. 3, further counter-clockwise threading of 
the reservoir cap 28 will allow the reservoir cap 28 to be 
removed from the open upper end 30 of the primary 
reservoir 24. Because the ball valve 46 is still biased 
against the outlet orifice 48 by the spring 50 of the ball 
valve assembly 44, the ball valve assembly 44 will still be 
closed when the reservoir cap 28 is removed. This allows 
the primary reservoir 24 to be refilled or capped off with- 
out risking flooding into the refill receptacle 14. 

[0016] Selection of the dimensions and other configurations for 
the exemplary embodiment are based upon reference to 
"Water Conveyance with Siphons", September 2000, Cana- 
dian Prairie Farm Rehabilitation Administration, Agricul- 
ture and Agri-Food, Canada, the disclosure of which is in- 
corporated herein by reference. 

[0017] Based upon the above description, it can be seen that the 


exemplary embodiment allows the valve assembly of the 
liquid-holding reservoir assembly to the opened and 
closed by mere movement of the reservoir cap 28 up and 
down on the open upper end 30 of the primary reservoir 
24, while maintaining a circumferential seal between the 
reservoir cap 28 and the primary reservoir 24 during this 
movement. Additionally, the cooperation between the 
reservoir cap and the valve assembly assures that the 
valve assembly is closed when the reservoir cap is re- 
moved, thereby allowing refill or capping-off of the pri- 
mary reservoir 24 without risking flooding into the refill 
receptacle 14. 

[0018] Following from the above description and invention sum- 
maries, it should be apparent to those of ordinary skill in 
the art that, while the apparatuses herein described and 
illustrated constitute exemplary embodiments of the 
present invention, it is understood that the inventions are 
not limited to these precise embodiments and that 
changes may be made therein without departing from the 
scope of the inventions as defined by the claims. For ex- 
ample, and without limitation, it is not necessary that the 
valve assembly described herein be a ball-valve assembly 
and it is also not necessary that the operative coupling 


between the reservoir cap and the ball-valve assembly be 
an actuating rod. Furthermore, and without limitation, it is 
not necessary that the reservoir cap be threaded onto the 
primary reservoir. Additionally, it is to be understood that 
the inventions are defined by the claims and it is not in- 
tended that any limitations or elements describing the ex- 
emplary embodiments set forth herein are to be incorpo- 
rated into the meanings of the claims unless explicitly re- 
cited in the claims themselves. Likewise, it is to be under- 
stood that it is not necessary to meet any or all of the re- 
cited advantages or objects of the inventions disclosed 
herein in order to fall within the scope of any claim, since 
the inventions are defined by the claims and since inher- 
ent and/or unforeseen advantages of the present inven- 
tions may exist even though they may not have been ex- 
plicitly discussed herein. 
[0019] What is claimed is: 


